R E P OR T R E S U M E S

€0 010 585 24

INNOVATIONS IN THE DEVELOPMENT OF CURRICULA FOR
DIFFERENTIALLY~-PACED SYSTEMS.

B8Y- OLIAN, MAXINE

NEW YORK INST. OF TECHNOLOGY INC.

REPORT NUMBER CRP-S-664

REPORT NUMBER BR-5-8419

CONTRACT OEC-1-5-058419-0434

EDRS PRICE MF-$0.63 HC-$18.,00 = 450P.

L]

PUB DATE 15 DEC 66

DESCRIPTORS= CURRICULUM ENRICHMENT, *CURRICULUM DEVELOPMENT,
¥PROGRAMED INSTRUCTION, PACING, *DEMONSTRATION PROGRAMS,
COURSE OBJECTIVES, SCIENCE COURSES, ELECTRONICS, COLLEGE
INSTRUCTION, INSTRUCTIONAL INNOVATION, PHYSICS, ECONOMICS,
#SELF PACING MACHINES, ¥AUTOINSTRUCTIONA!. AIDS,
INDIVIDUALIZED PROGRAMS, MODELS, LEARNING PROCESSES, OLD
WESTBURY, LONG ISLAND, NEW YORK CITY, NEW YORK

A MODEL FOR CURRICULUM DEVELOPMENT WITH DIFFERENTIALLY
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The rvesearch described in this proposal is desigmad to provide a wodel

New York Institute of Tachnology

A“W:,

for the development of curricula in differentially paced systems, It sscks
to utilize modern technology and provide the detailed mechauism whereby each
student it a mass training effort way proceed in his chosen curriculum at

his 6ptimquaee with a hlgb probability of attaioment of the objectives of

the program. It must ohoct smooth inter and intra-course transitions

which relatas uffoeci.v.‘iy to other pertineat disciplines and prerequisites,

to spell out resources available, to provido diagnostic means for assessmont

of student performance, snd to furnish recoumended corrvective and thera-

peutic measures quickly, whore weaknesses are evident,

Pinaily, it strives to challenge, reinforce, and motivate each student

towards greator effort in a differentially.paced, economical and logisti-

cally feasible system,

Thess broad aims way be detailed in a set of sub~objectives designed

to insure the following:

1. That a detailed list of items for each aourss in a curziculum be
formulated, and that the objectives for teaching each of the items
be coded for later evaluative purposes., Items and codes will be
ptogtm:d for a computer for storage, imterpretation and easy
t‘tﬁﬂ. 'Y

2. That thers Ls sxooth transitions between successive courses within
a departmentsl :tuividula.

3. 'That courses taken in one department be closely linked with those
 aken in other departmants, so that nsedless repetition of
materials be avoided; that each item of materisl be sufficiently
covered; that prerequisites be supplied in proper time phase;
and that newly accuired tools be put into use as quickly as possible.

4. That the materials for the courses be available; that the student
know exactly how he should use the material; and that he ba able
to proceed at the rats best auited to his learning abilities as
determingd by the combined resources of instructor and computer.

S. That means be provided to coutinually evaluate the student's
progress eo that hs can be advised of appropriate probles sessions,
discussion groups, lactures and other services and facilitias of
valus to him, '
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7.

8.

9‘0

That the student be able to observe his own progress; that ke
lasrn of his uistakes quickly and be referred to remedial
matericl; and that he be stimulated to proceed at a rate which
will ensure both effective learning and good use of time in a
differentially-paced program.

That the coursee of instruction be continually assessed for
quality and effectiveness,

That they serve as guides for students and faculty to primary
and secondary scurces so that they may obtain alternate
approaches towards particular items and groups of items.

That they sexve as guides for teachers in assigning outside
reading or extra projects,

II. Procedures gnd Outcomes

Mathods have been developed to meet the objsctives listed above in a

s¢lf-improving differertially-paced systen. Detailed procedures are re-
ferred to in the appendices and attachments to the report. S8Specific illus-

trations of how the wodel systen is mosting its objectivas follow.

Course Objectives ~ An Item Analysis for each course
represents the detailed topic-by-topic breakdown of
course content, Specifically, each course has been
analyzed with respect to:
a, & close breakdown of course sequence by topic
b, suggested source references for study of each topic
Sarple pages from the Item Analysis of Electrical Technology
3011, BC and DC Circuit Analysies, in original and restructured
forms are attached in Appendix A, (Attachment 4A includes re-
presentative sets of cmtculgn analysis materials originally
generated for use in the following courses:
ETS0il - DCand AC Cireutts
ET5030 ~ Dasic Electronics
PHAO11 - General Physics
832010 « Principlas of Economics)
=Qe
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Articles VII and VIII of the Curriculum Analyasis Materials and Procedures

Manusl (see Attachment BB) provide detailed explanations and directions

for generating courses designed for differential-pacing.

Curriculum Objectivas - The Eleei’:ri.cal Technology sequence, DC and AC
Circuit Aualysis, Basic Electronics » and Transistor Electronics demon-
strate the type of curriculum planning facilitated by curriculum analysis
methods, Courses presented in this way enable students and instructors
to know immediately the direction of a particular course saquence as well
a8 winimum course requirements. Sample pages showing the relationship
of a topic presented at varying levels in each course are attached as
Appendix B. Courses like College Algebra and Trigonometry, General Physics,
and AC and DC Circuit Analysis are usually taken concurrently by freshmems .
technology majors. They are planned to avoid repetition and arranged so
that pre-requisites and co~requisites in related courses are atudied at
appropriate times. In addition, inter~departmental conferences are aided
in curriculum planning by the availability of Item Analysis material and

other related curriculum analysis material.

Student Objectives and Progress - Instructions for student use of

materials are precisely stipulated in wbrochures such as the one developed
for an Off-Campus Program (see Appendix C). The sample output forme con-
tained in Appendix D demonstrate how the computer aids the student in
analyzing his dlfﬂcultieu and detem:l.ning his own beu: pace for aehtevi.ng

course objectives. The sample individual pr:l.nt-out is available for each

diagnostic test that a student takes. It is a test analysis which tells

him the topics requiring review as well as his score. In addition,

specific refémlu to secondary ‘réuourceu are recommended for review of

each topic requiring further study. Note that Item Analysis material in
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Appendix A was restructured to indicate only prime source materials.
The computer-oriented printout referrals give alternate media and

sources for items in which students encounter difficulties.

The sample individual print-out shown in Appendix D represents

a simplified version of the referrals shown in Attachment AA and

.,2_4

originally described in the "Innovations in the Development of .
¢
Curricula for Differentially-Paced Systems’ proposal. The new output

forms were developed by N,Y.I.T, and I,T.T. Human Engineering groups

as an improvement in the use of the computerized techniques, For

e

reinforcement, organization of study, and therapeutic purposes, it is

desirable for the student to receive the results of diagnostic exami-

nations as soon as possible. !-To achieve this, examinations are greded
by computer and the following information printed on an individual

output form for each exam a student talaes:

b. Information category
¢. Referral to secondary sources and page refarences

l a. Question number, correct answer and topic missed
! d. Level and extent of trestment for each suggested reference

New and better methoﬂu for storing and retrieving detailod referrzi
' information for each topic have obviated the need for condensed re-
forral; suggnsted in the original proposal, By distinguishing batween
S the prime sources and uuggur.od sacondary sources used in a course, it
! is possible to concentrate 'oiily on prime materials in designing the

basic course outline and item analysis, yet to program specified

secondary resources into the computer with indications that they are
to be used for back-up, enrichment, or raview,

- 4-
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Group section test analyses are also attached in Appendix D. These

demonstrate the different dates at which varying members of students
took a test covering the same topics, (Cther important information .
. priated on these forms will be referred to in other sectfans of this
report.)‘ A "iearning laboratory" provides teaching machmeo. tape
and film libraries, and a "1ive" instructor for scheduled or un=
scheduled study sessions, Rea:ourcel in the laboratory are designed
for a variety of specific review purposes. Depending upon whether
a satudent. nqed‘a more or less extensive review oY a Msher or lower
Vlcvel of bresentatt@n df topids, he is directed to the resources most
suitable for him, His progress record and ex:ms are generally the

best indicators of his specific study needs,

Sample records of progress of students in an Off-Camput Program de-
monstrate how the principles of differential-pacing worked in a
learning situation where the students were employed in industry
and would not have been able to pursue college-level study in con~
ventional curriculums with fixed time bases, These are attached in

Appendix E.

The development and storage of Course Record Profiles and Studcat
Record Profiles by computar provide further valuable information on
the learning rates of individuals and groups for each course and
topic studied, Selected data on each unit test a student takes is
atored here as a permanent record for the purpose of long term

mlyéu. Together with detailed explanations of each, sample Course

Record Profiles and Student Record Profiles are attached in Appandix F.
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Evaluation and Assessment

Group performance with respect to each question on a test can be
readily assessed by reference to section test analyses raeadout by
computer (see Appendix D), Individual performanca within a course
is etored by eomputef\and*pftnted‘in thef£0tm‘of‘a~Coprae Record
Prefile (see Appendix ¥ for déﬁaiiedexﬁlgnattdni. Overall indi-
vidual performance in‘all courses is pfbvlde&in the:Student'Record
Profile (also contained in Appendix F). Other group distributions
and correlations can be mede as rapidly, once they =re programmed
into the computer. Continual aaaesémsntwoflqualityTandfeffectiveness
of courses using covariant and regression analysis of selected data
has been made feasible by the introduction of the computer into the
system, In addition to humagn evaluation of course and curriculum
content, it is now possible to correlate course content and ﬁethods
with effective learning for a particular student or group, For a
discussion of computer techniques and flexibility in grading exami~
natﬂons,igee Article ‘I of thernateriala\and‘Ptocédures~uanua1
(attachment BB), It\ahouldsbe‘notedithaf while most proce¢dures
mentioned in the Manual are presently in use, some procedures have
been further refined for use with a data-linked terminal, with an

optical scanning mechanism, and for minor programming changes.

III Summary

Faculty response to the new curriculum methods indicates the
potential for enrichment rather‘than‘ltmitation‘bf instruction when
the materials are uaed1asmminimum‘reqpirements and guides, Dy specify-

ing primary and secondary sources, the Item Analyses anévcompucer print-

- outs indicate a direction for systematic eapanti&n‘of the means for
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IIT Summary (cont'd)
teaching and learning topics. The prospects for more creative teaching
within the framework of a differentially-paced system are increasingly
more apparent as more faculty members participate in the development
and use of new curriculum methods,

1. An Item Analysis for each course reprasents the
detailed breakdown of course content with respect
to topics and source rveferances.

Curriculum planning is facilitated by curriculum
analysis methods with respect to the direction,
minimum requirements, and levels of presentation

for each sequence, Pre-requisites and co-raquisites
in related courses can be studied at appropriate
times :nd weedless repetitions avoided.

Instructions for student use of course materials are
precisely stipulated., With the aid of computer, a
student can analyge his own difficulties and find
his own best pace for achieving course objectives.
Specific referrals to sacondary resources are recom-
mended for review of any topic requiring furtber study,
With a computer in the system, a student receives the
results of diagnostic examinations more quickly than
he does if conventional grading methods are used, A
student can proceed at his own rate and be directed to
use the resources of a "learning laboratory" for re~

_ view, reinforcement, and corrective purposes. Selected
data for each course and test taken is stored &e part
of a student's permanent record in the form of Course
Record Profiles and a Student Record Profile.

Course Record Profiles, Student Record Profiles,

section test analyses, and computer grading of ¢xams

provide the basis for continual assessment of the

quality and effectiveness of courses. Eventually,

course content and mcthods will be corrvelated with student

learning behavior and evaluated accordingly.
The development of the~;éw‘methodu described in this report has made it
possible to use curriculum analysis materials as the basis for a truly
individualizing system in which every student can proceed at his own
pace. Furthermore, because of the development of associated "hardware"
(such as the installatior of the new data-phone and computer terminal
and NYIT's "learning laboratory"), it is possible for remote, data-

linked laboratories and‘ciaasrooma to receive the benefit of differen~

ti&lly-pacededucgéion systems, controlled from a central computer

facility via simple teléphone lines.
—— _=7=
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APPENDIX A

Sample pages from the Item Annlysis of .
Electrical Technology 5011, DC and AC i
Circuit Analysis, in origioal and re- .
structured forms, |
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COURSE ET5011 SUBJECT STATIC ZLICTRICITY . ) .
T0PIC RS ~<OURG: FEFERENCE NUMBERS AND PAGES
R - w0 | 150 | 151 155 125 100 | % 160 375 | 105
ET00010 States of Matter | 3-4 T 9 o 1-4 | 17-32 |
o 7 ,
. ! I
ET00020 Atonic mﬂan.aunw 6-8 w 5-8 | &4-7 10-12 i 2-1 449 | 278 33-50
, ! |
ET00030 Milikan Oil Uﬂoww : i ! ;
Experiment | m 12 487 36-40
{charge on :
electron) W i
, m
£T00040 Elements, Com- w ! w “ ! W
pounds ,mixtures | 4-6 H 9 ;
ET00050 Law of Electric ' 207 | 261 | 6 | 1-1 [449-501 277 4-7 | 51-77
Charges w 8-10 21 ~
ET00060 Constitution of ! ~ ‘
charges and ! 11-14 5 3-1, 452-4 294 188-99
charging m m 4-1 : 509 | 297
i L ” ‘
ET00070 Atoms & Ioms “ 15-17 7-8 12-13 | m 70-8
{
ET00080 ,| Coulomb’s Law 17-21 209 | 241-44 7 5-1 | 456 280 12-13 | 51-77 | 136
Force Between ] ] 18 215-36 !
Charges Bodies w g ‘
ET00099 Distribution of { 26-29 243 mow.’ 486 “ 282- 34-36 m
Charges M 11-1 : 283 | !
ET0G100 Detection Devices ' 8 | 5-1 453 . 279 7-11 { 200-28
Electroscope 24-25 © 3.1 | 457 | . |
ET00110 Epergy & Energy 7 i
Levels 3 ! .
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COURNs  ET5011 SUBJLCT  STATIC ELLCTRICITY

'TWIG

" S OURCE REFEn.NCLH NUMBERS aNi PAGES
I ummnm l B

140 151
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100010
ET00020

100030
ET00040
ET00050

{ ETO0060

ET00070

| ETO0080
| ET00090

} ET00100
| ET00110

! ET00120
| ETO0121

States of Matter

Elements, Compounds,
Mixtures

Atomic Structure
Law of Electric Charge

Constitution of Charge
and Charging

Atons and Ions

Coulombt's lL.aw=- Force °

|Between Charged Bodies

Ilectric Field

Detection Devices
Electroscope

Distribution of Charge

Lines of Force Field
Intensity

Conduction, Insulation

Units of Measurement

|

L

3-b4y 7

b=6
68
8-10

Analysis~ Restructured Version

7-8

241 =244
242

243

241 =241

- 9-12
| 13-17
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XN Appendix B .
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5. Sample pages show the relationship of |
L topics presented at varyinz levels in | |
b l the ET5011, ET5030, and ET5090 course |
sequence (DC and AC Circuit Analysis,

I Basic Electronics, and Transistor

DA l Electronics.)
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3 Appendix B :
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Topic ET00020 - Atomic Structure

F
As presentad in ET5011, the concept of atomic é
structure is the bacis for defining such terms J
as electric current, voltage, and resistance. .

Topic RT01790 - Thermionic Emission &

Unlaess the student has a clear understanding
of atomic structure as it was prasented in the
precading course, ha will not be able to under- A
stand the process of thermionic emission which K
he studies in 2T5030.

Topic ET03770 - Conductors

i In the ET5090 course, conductors are defined as X
| materials that have a large number of loosely -
bound valence electrons. Such a definition would

have no meaning to the student who had not N

laarned the basic concapt r I "atomic structure."
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Congratulations on your acceptance into the New York Institute of Technology~

ITT Off-cempus Program. The faculty and staff of New York Institute of Tech-
nology welcome you and stand ready to assist you in your studies in every
way we can. Although you will not be attending conventional classes, you
will be taking the same courses for college credit ag your on-campus countex-

parts.

This booklet has been prepared especially for you. It explains how to use
the course materials, some of which were especially designed for this program.
It will also tell you how to study and what typzs of facilities are available

to help you if you encounter any problems in a course,

Together with the orientation session, this booklet is intended as a guide

-

to explain what you have to do to complete each course succegsfully.

-
N




1.
2.
3.
4.

MATERIALS

For each course you will receive the following materials:

"Iten Analysis and Source References, Book I"
"Diagnostic Questions, Book III"
IBM Port-A-Punch Unit

Student Answer Cards

In addition, this booklet and a sample computer read-out will be very
useful to you if you have any questions later about how to procced.
keep these with you whenever you intend to study until you are experienced

with the new methods.

Please contact Mr. Toddia, Manager of Education at ITTFL, regarding

purchase of required texts for each course you take and the availabt‘_lity

of other references and teachi.t_ng nachines.
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WHAT XS ITHE “ITEM ANALYSIS AND SOURCE REFERENCES, BOOK I?"

Bozk I contains a detalled list of topics covered in each course that you
take,

Look at the attached sample page from course ET 5011, "Book I." You will
see that eleven of the topies in the unit on Static Electricity are listed.
Each topic item is numbered on the left-hand side of the page. On the right-
her:d side, there is a chart labeled "Source Roference Nimmbers and Pages.'
The source reference numbers are 140, 150, 151, 155, etc. Undexr each source
refcrence number is a list of page (oxr frame) numbers for each topic item.
All the source references are listed in Book I. Most of them are books.

A guide to the source references indicates that 140 is a programmed textbook,
Basic Electricity, and that 151 1s the second edition of Introduction to
Electric Cirduits by Jackson. Most of the topics on the sample page are
covered in these two required * books, but eight additional sources will be
availsble for reference in a specially designated area at ITT. These additional
sources may be textbooks, films, lectures, tapes or videotapes. You are ex-
pected to refer to these ndditional sources when you need them. When you
want further clarification of any topic you do not understand, it is up to
you to use the resources in the special room set aside for you. (As we: get
under way, ve will increage the number of resources to give you additional
possibilities for enrichment.)

Look at the sample page from ET 5011, "Book I" again. In the unit-on Static
Electricity, the first topic you study is "States of Matter" (number ET00010).
Refererice 140 1is the required text, Basic Electricity. When you begin
studying “states of matter" it is a good idea to start by reading pages 3-4
and 7 in Basic Electricity. Notice that this particular topic is not covered
in reference 151, but that you may find it among the references available

in the special room set up for your convenience.

Diagnostic gquestions on each topic will correspond to the references listed
in “"Look I". These questions appear in a scparate volume ("Book IITI") de-
sizned so that you can test yourself to find out whether or mot you have
lezrced the topics in each unit of study.

%*Please contact the Manager of Education (ITT), Mr. Toddie, regarding the
purchase of required texts for each course.
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NEW YORK INSTITUTE OF TECHNOLOGY
DIAGNOSTIC TEST

Course: ET5011
Unit No.: 1
Test Groun: A

If Hg. changes from a gas weighing 32 grsms, to a solid,
how many grams will Hg. weigh when it is in its solid
phase? *

A) 45 gns,
B) 61; gm#.
C) 32 gms,
D) 48 gnms,

A Substance that cannot be brokev duwm into simpler
substances is called a (an):

A) Molecule
B) Element .
C) Compound
The core or nucleus of an atom consists of R

which have and charges
raespectively.

A) Protrons and neutrons; positive zero

B) Positron and a neutron; positive zero

C) Positron and an electron; positive negative
D) EFrotron and a positron; positive positive

A material which will not make a good peménent magnet 1is:

A) Steel

B) Nickel

C) Cobalt

D) Soft irom




WHY ARE ''DIAGNOSTIC TESTS" NECESSARY?

Diagnostic tests taken after each unit help you to find out how well you
are learning the subject, unit by unit. Aided by the computer, you will
always be advised about how you should proceed in a course. The computer
will print out which topics giva you trouble and will recommend that you
review those topics before going on to the next unit of study. By the time
you complete the coursa you should know each topic in every unit. In fact,
you cannot take an examination for credit until you are fully prepared for
it. When you have successfully mastered the material in the diagnostic
tests, you will be ready to take a finsl examination for course credit.

/_

el wmS W

HOW DO YOU TAKE A '"DIAGNOSTIC TEST?"

In the volume, ‘‘Diagnostic Question, Book III', there is at least one
question for each item in each course. A diagnostic test generally con-
sists of ten questions for esch unit of study. The test is the ‘multiple
choice'” type; that is, for each question there is a choice of answers but
only one is correct. There is no benefit gained in compromising on a
diagnostic test because you are the only one who ever knows your score and
which answers were correct, which incorrect, You will be given an IBM
student identification (I.D.) number.Puiich this number on every student
answer cord you use to take a diagnostic test. Since no one bnt you and the
comput~i knows your I.D. auxmber, no one but you and the computer knows your
scores on the tests. The Vhole idea of the diagnostic tests is to help you
find out where to concentrate your attention in your studies,

Look at the attached sample page from course ETS5011, "Book IIX.* You will
see that there are five multiple choice type questions corresponding to

the first five topic items in ‘‘Book I". If you studied carefully, you would
know the correct answers to these questions and would get them all right.
If, however, you didn't quite understand the topic on "atomic structure,
for example, you would probably ansuwer question 2 incorrectly and soon be
reminded to review the topic before going on to the next unit.

DIAGNOSTIC TEST PROCEDURE

Choose the answer you think is correct and use the IBM Student Answer Card
and Port-A-Punch unit according to the directions below for each diagnostic
test,
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Page 5

SAMPLE ANSWER CARD
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1. Insert card, holding Port~A-Punch unit with opening on the left-hand side.

2. Write your name, date, course number and test number in the column
labeled "do not punch," Write the word “off-campus" where it says "supervisor".

3. Punch your Student I.D, Number im the right-hand columns (36-40),
. punching each digit in a different column.

- &, Punch a "1" in the column labeled "sequence number", (column 35.) *

This indicates that this card is the only card for the test. (Most tests
contain ten questions, but some may have as many as 20, You will require
no more than one card per test.)

S. Answer each question on the test by circling your choice lightly in
pencil or ink first, When you are sure of your choice, punch out the

i answers. Punch answer to Question 1 in column 1, answer to question 2 in
column 2, etc.

6. After the last column of answers, punch 0, 2, 8 vertically in the next
column as shown to indicate that the test has been completed. In a ten-
question test, punch 0, 2, 8 in colum 11,

puremEp S ST

7. Ramove card carefully then clean off paper chips from the back of the
card., The computer will reject cards improperly punched. Clean chips from
o Port~A=Punch unit by removing end cap and shaking chips out or running

L styius along the rubber slots.

e B
a

8. As soon as you can after you finish a diaguostic test, bring the test
card to the room designated for the off-campus program. At the inception
of the program, if the room is not available, please bring cards to the Office
of the Manager of Education (IIT), Mr. Toddie. i

HOW DO YOU FIND OUT YOUR SCORE, RIGHT ANSWERS, WRONG ANSWERS, AND
RECOMMENDATIONS FOR STUDY?

\
L

Every disgnostic test you take will be processed by a computer which has ‘
stored information on the courses, source references, and test answers. A
For each test submitted, you will receive a computer read-out which tells
you the test score, which items and source references to review, and the
academic level and depth of coverage of the suggested review material for
each topic item as well as other information shown on the sample and
described below.

l

i
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SAMPLE READ=QUT

[

QUESTIONS

43352 40 ET 5011 1A 01010 ETO0010 ET00100 2/7/66 LUTHER
QUESTION TOPIC SOURCE PAGES MP AL DEPTH
ET 0080 COULOMR'S LAW, FORCES BETWEEN CHARGED BODIES, IW

8 ET00080 0140 0017 PT 00 3

8 ET00080 0155 0007 NT 00 |

8 ET00080 0125 0501 PT 01 1

The above diagram of a computer read-out illustzates the following information

regarding test number 1A for the course ET5011:

1., Score-~Four out of ten questions were answered correctly. The test score

is €0,

“. Topic to be reviewed = One of the questions answered incorrectly was
qiestion 8 (ET 0080)., The question refers to COULOMB'S IAW. Notice that
" follows the statement of the law, indicating that the topic to be
reviewed is a law., Where "BG" follows the topic statement, the topic to be

reviewed is general information, or background. Where "CP" follows, the
topic to be reviewed is a concept, (See the following Table of Abbreviations

and Code Designations for more "Information Categories" which may appear in
the read-outs.)

3., Source raferences and pages == All available references to the topic to
be reviewed are listed, The sample shows only three, (140, 155, 125.) The
guide to the source references appears in "Book I" for each courseé.

4, ' Method of presentation (MP)-- The following table indicates that wpr"
is a programmed textbook, and "NI" is a normal text., Other methods include
machine presented programs, films, tapes, and workbooks. Note that source
reference 140 is a programmed text, 155 a normal text on the sample diagram.

s, Academic level (AL)-- Source references are suggested with the academic
Jevel indicated as follows: "00" is high school level, "01" is first
gemester college, "02" is second semester, and so forth, The table on the
following page contains these designations. Note that Coulomb's Law can
be reviewed in source reference 140 or 155 on a level that is easier to
understand than source reference 125,

6. Depth-- The extent of coverage of the topic to be reviewed is indicated
zizoly by a 1 to 5 rating; the least coverage is designated as w1, the
ccst extensive as 5", Note that the level and depth of coverage are not
rie same, 'Source reference 140 has more material on Coulomb's Law than 125
has, although 125 presents the material in a differcant, wore edvanced way.




NEV YORK INSTITUTE OF TECHNOLOGY

TABLE OF ABBREVIATI CODE DESIGNATIONS

Method of Presentatiom

‘.

(1)} P Class Presentation

q

02 Programmed Text
03 | Machine Presented Film
04 | Film

‘-

05 1 Lecture
06 V" Video Tape
07 Audio Taps

08 ‘ Course Notes

09 | Normal Text

10 Self-Study (self-taught)

11 L Laboratory Manual

12 ! Theory and/or Problem Workbook
13 BT Abridged Textbook

!.&

(99 such designations may be permitted)

Academic Level
00 High School

i

01 lst Semester College
12 12th Semester College

(09-12 are graduate level)

Information Categories
AT Analytical Technique pencil and paper operation

BG Background, general
information
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Concept

Definition

Engineering
Device

Experimental
technique

Fact

Factual data

Instrument

Pexcept

Principle

Special

Illustration |

Theory

Proof
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NEW YORK INSTITUTE OF TECHNOLOGY

Information Ca:egoxiea - continued

A mental construct - an idea not
based upon sensory perceptions
alone

statement of meaning of a2 term

ecircuit or physical object
designed and/or built

operation in lab or shop

experimentally verified theory

units, constants, constraintse
and properties of materialg
as needed to effect a désign
of an instrument or an
engineering device

a device used primarily for
making an observation or a
meagurement

a statement summarizing a body
of experiencesor a logical
deduction from basic principles

phenomenon we become acquainted
with through the senses

plays the role of axiom or
postulate and cannot be derived

item presented in class as an
illustration of a topic
already discussed

s

rigorous mathematical or logical
proof




L T A S e s e st e s SRR e s e et et s W ot et R o e e 1o b e T <% et W R s e 3 g e oy N . o - P Chga e e N o .
o — s 3 , TR e e R S e i e e L e U S e e e A o e et B Sd no g T e ey et G gl e s e i s S e e el T S e g Ty

I O AR
I e

Since a wrong response to a diignostic test question will trigger an 13
automstic referral to specific review material, you can correct your errors
while they are still fresh in your mind before you go on to the next unit ;
of study. b

The computer read-out will be availabie shorcly after you hand in your g
student answer card, Computer read-cut information will be returned to you L
where you hand in your answer card. E

[ e o £
- el .

WHEN CAN YOU BEGIN A NEW UNIT OF STUDY?

=
a"—'“‘ =

You can go on to the next unit as scon as you have satisfactorily completed
the first unit. You will know when you are ready to go ahead because you
will be advised (by computer) that you have no incorrect or omitted responses k.
and have done well on all questions in the diagnostic test. If you are not S
ready to proceed, you will be advised of this too. You will have to review ]
, the topics you do not know and take the diagnostic test again until you answer 0.
A satisfactorily., One important advamtage of studying in this way is that you .
can take as much time as you need to learn the waterials thoroughly or can |
.~ accelerate uwhere course vork is not difficult. -8
-7

.
L

b

WHEN CAN YOU TAKE A FINAL EXAMINATION FOR CREDIT?

P .
H
¢ g

=

After you have studied all the topics and units in a course and have

satisfactorily completed all the diagnostic tests, you will be able to |
prepare for a final examination which will be given at various intervals N
as follows: end of 8th week, 12th weeck, 16th week, 20th week, 24th week, B
Consult announcements for specific dates and locatioms. E
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Appendix D

Sample printout forms demonstrate how
the computer aids the student in
analyzing his difficulties and finding
his own best pace for achieving course
objectives,
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Appendix D
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1. Sample individual printcut is available for
“each diagnostic test that a student takes, It
tells him which topics require review as well as
his score. In addicion, specific referrals to
secondary resources are recommended for further
study,

E
i

F2; It contains the following information for each
- examinaticu:

p—— i

a. Question number, correct answer and topic
missed

T

b. Information category

¢. Referral to secondary resources and page
references.

=g
L3

o
L

K'f d. Level and extent of treatment for each
- suggested reference
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ﬁ Appendix D

ﬂl 2. Group section test analyses show 12 different
dates at vwhich different groups took the same
test, Information contained in these analyses

kl provides a ready assessment of group performance

with resyact to each question on a test and the
time the test is taken,

Note, for example, the various responses
to Question 007 which would indicate need
for revising and/or discounting that par-
ticular questicn,
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Appandix E

o Sample records of progress of students

in an Off=-Campus Program demonstrate how
the principles of differential-pacing
vorked in a learnins situation where the
students were ciployed in industry and

f% would not have been able to pursue college-
J E‘ levil study in conventional, time-based

| curriculums,
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Appendix F

i. Sample Coursa Racoxd Profile and detaiied explanation. fg

2. Sample Student Record Profile and detailed explanation. E
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Appendix F

Course Record Profile is a record of an individual student's

I., i
]
]

pexformance in a particular course. This record contains four

subrecords:

a. The Header which contains identification and summary
information concerning various aspects of the student's
course performance including:

1) test and‘exam1nation performance summary

2) exposure and performance on questions classified

by information category and student performance
category

b. Fipal Unit Test Area contains the dates and incorrect
responses for quarterly, midterm and final examinations

c¢. Examination Area contains the dates and incorrect -
responses for quarterly, midterm and final exsminations (not shown)

d. Repeat Unit Test File contains the dates and incorrect 3
responses for all failed unit tests.
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Appendix F

2, Student Record Profile is a record which summarizes the

individual student's performance in currently enrolled

courses, The record contains:

8. 1dentification information

b. current academic status'andwobjectives

cumulative exposure and performance by student
performance categories

current student programs and achievement in each
currently enrolled course
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Attachment AA
Representative Sets of Curriculym Analyeis Materials .
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Electrical Technology 5030 - Basic Electronics

The.attached‘eoptes of Books T, IX, III, and IV ‘
tepielen; pﬁo courseo‘in\the\ﬁleeéiieal Technology

sequence 318 they were ortginally developed to be

used in a diffeéentially-paced system,
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and Author

>




. .
N R T g b iy e e e g .
R T L SR e e " s gt . N .o
o, o L e R T I TR T < D R T T B e A b R (e B e e S T .
M Fat ITRET R g o M Ll e DR s e e e e (e g et ——
! : TR T S e T T o B T S R AR R e I R

bt I i ot R

LT5011 SOURCE REFERENCES
,Ref No.  Source Title ' Author ;Year iPublisher

. T - - . ? . ‘c‘ _i
0095 (College Physics Weber, P ! | | :
i * ot

‘White, 11963 {McGraw-Hill |
Manning b 5j ;

i 0100 |College Physics  Gears.& |1960 !Addison~
1o i ) Zemansky | 4 Wesley
~ | 0105 éCollege Physics . - ’Schaum j1961 Schaum |
f‘0125 | {First Year College Physics! NYIT 31963 McGraw»Hill[

0140 5Ba31c Electricity %f NYIT 1963 uMCGrawbﬂlllf‘

f‘°1h5 |Basic Electricity | | ” f
| 5(Labozatory‘Manual) i\ Zbar 1 1958 pMcGrawaﬂillf

| Jackson | 1959 | Prentice-
1 | | Hall
| 1 Holt,

rIntroductlon to Electric

U | s
i Circuits

| 0155 'Basic Electricity Turner | 1963 | Rinehart, |
f i | | & Winston |

| 0160 ‘Electrostatics | | Schure
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;'0165' }DC Circuit Analysis | Schure
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”n
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0180 fTransformurs
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